Devi ce WP‘F"? &é\dfiuszais§ &b?r"‘?‘?séw tLRAGRAINED greEvegsel s 5 Description
The.i.nvent i on ®¥cté# ns a 9danai he "accurate positioni nd"’%ﬁa SPad SkPehg

of vessels, preferably containers. 10 It can be used wherever ves$&i*3 Sednrr 21
to be positioned and stacked fully automatically. Positioning can be
specified by a central conputer unit. The device is particularly useful
where work needs to be carried out wwth little swng and a 15 sensor
system whi ch reacts extrenely sensitively to tough environnental
conditions and is susceptible to disruption, cannot be used. [B394588s

for the sem - automatic positioni ng and-stacki ng.of 20 containers are

lé(r;(r)rpmglnsat e-(lj-.he q%s S |n par %raEF%#eaaf‘w‘ﬂu gf %;Mup?ﬁgé ?nr L%ce

the spreader is lowered, and in part due to precise correctlon using a crab
bei ng a prsobl em A cont ai ner crane systemis known from EP-A-0 242 25

655 whi ch wor kgedéstiptdohenote detection systemfor containers; this system
operates on the basis of signal reflection (pul sed guide beamtransmtter)
This requires surfaces which also always reflect the transmtted beamin
the desired wahhe inyRntione £earesns g ndevicehfoxn e BFCRENER - R Fdening

Swi ng- absor pt i owd Fkackingfaf emssels, thefesabbadentadndrao furt her
clarificajgaon is given. Hi ghl y precise positioning of the container via
the crab cable_system seens bl ematic. The role nti o

therefore to dé‘?/ef’ﬁﬂ &%t TevREi YREEPI% ﬂﬁ?%gt"?hgedl%"f éﬂ?‘g 13%8?1 t he
state of the astacked fAuldusanbomatdealiye aPesitigndngocanikmisnecifiedshy s,

a central computer unit. - The device is particularly useful
where work needs to be carried out with little swing and a

15 sensor system which reacts extremely sensitively to tough
environmental conditions and 1is susceptible to disruption,
cannot be used.

Davices for the semi-automatic positioning and stacking of

20 contatiners are known. “he dJisadvantage of them is that
spreader swing is poorly compensated. This is in part due to
the difficulLy in capturing them once the spreader is lowered,
and in part due to precise correction using a crab being a
problem. A container c¢rane system is known from EP-A-0 242

25 655 which works with a remote detection system for containers:
this system operates on the basis of signal reflection (pulsed
guide beam transmitter). <This requires surfaces which also
always reflect the transmitted beam in the desired way. The
spreader's swing is balanced by wedge-shaped swing-absorption

30 surfaces on the spreader and no further clarification is
given. Highly precise positioning of the container via the
crab cable system seems problematic.

The role of the invention is therefora to develop a device
s which eliminates the disadvantage of the state of the art and
allows for accurate and rapid positicning of vessels.
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2 This task | S speion| e oo T NG brensiog RERBNEFHITR P62 BeteT i cja) sieLsi

arelisted in the seconda%“'élsﬁphﬁ” The devi ce per the |nvent|on fQl., ‘E Nyp 2%
Wi

accurate positioning and 5 stacki.ng of vessels consists of a crane

| ow- swi ng cabl e shaft between the crab and the | oad suspension device head,
a | oad suspension device and at | east one sensor systemto detect the
position of a vessel, a fine positioning device on the | oad suspension

device and a cogpyt Eheknid x@e&@eﬁoaﬁ 2ha, st :%tﬁe“h Ul QRIS OBESQHAAN,Of
£he

the device. Via o rﬂi: ly rynn %ﬂg t1ng mechani sm and
the | oad suspeﬁgffﬂ‘n Wree ‘oAt ¢ |%F'é"'°(5’1‘1 FReSI3E - suspensi on devi ce,

working with the | oad suspension device 15 causes as little swing as

possi bl e. It-ma a&vedd %&Ol&ehgﬁe@ﬁéx&nh%ﬁabhs a&aiﬁtbopbbﬁup&rmn%aul ar

is as |ar as ible. tlon t he SOr. S S

vessel pogftlo '?]é%q °§nvngge]1'% ﬁﬁﬁeo cﬁatcé??’go‘ﬁluheqy i?gpé‘glgg é'i%iﬁal
to a 20 conﬁh@éw« betweaphithr aﬁabw@s e 19p4 newsnsRsieRparYIRe mea\ﬁvt B a
ref erence val utoad nagspenéiod OleeikedPhAd \4ESSHIBLOroONBaANSE®r GPLLEN S tOan

be conpared asq wa@' the 'ﬁoﬂ%% oRl' ¥ &4 @&%@Et L ageRkTe &dh‘&%@ni’hé’e&éﬁ%%ﬁs

as imge 25 on as t ntra S| entra
conput er unit f? q‘ﬁﬁ@?ﬁ"ﬂﬁ‘s‘?%‘aﬁe\/én nftl G‘é‘ﬁ%‘é@% %b]"@ Chﬂ’fgntf?é'sof
i nfrared &hd otherﬂ\!mro@wml of atheo dericayi saged for imge
detection. 30 It has al so proved advantageous to arrange t hese vi deo

caneras di rect gy Ofh i) 06, IWARPU3h0RS AbfiBes egé "B oy HBLi B on a8

i nfl uences and errors SIVE 0 no% occur.

It ‘is also Shﬂan}%%oﬁé‘sl’ﬁﬁsi%réﬁ@écefcﬂi‘r el @% the 1loa

P on
i nstal | ati ons, sispensita | devjicedetventikiiag withalthat | byadnsespEnsdonneateviftet he

vessel, O%thechﬁé@'s Sy P 1QN HAYGCEs possible. It is advantageous here
if the c¢able angla to the perpendicular is a8 large as
possibla.
Dmage detection is the sensor system used for vessel position
detection. This image detection delivers a sighal to a
20 computer unit which analyses the signal by comparing it with a
raforence value. TImages of, for example, vessels Or container
corners can be cowpared as signals.

It has proved advantageous to use video cameras as image

28 detection as these can transmit a signal to a central computex
unit with the fewest disruptive influences possible. The use
of infrared and other technologies could also be envisaged for
image detection.

30 It has also proved advantageous to arrange these video cameras
directly on the load suspension device s0 that disruptive
influences and errors due to oxcessive vessel distance do not
occur.

3 It is also advantageous to arrange four image detection
installations, i.e. one image detection installation on each
corner of the vessel, on the load suapension device.

Here, the image detection installations can be fixed on the
top of the load suspension device and capture the vassel via a
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" [ RECE
Her e, thewlmgrgms i s?ésl??lgo‘%sgﬂ“é? ?EE“‘BB'TW BAEE dh 1 he %?$ of the | oad
p EPeFi

suspensi on devi ce and camﬁéﬂm&wessel via a This is ther

sheet Dat e: mrror. Anot her feasible solution is to arrange %8‘ ﬁﬁa@@f (41
detection installations on the corners of the |oad suspension device. 5

To prevent operational disruptions of the imge detection
installations, for exanple due to inpact, the caneras can be flexibly

nount ed and attached Anot her. way of fixing the inmage detection
i nstal | ati on PLXEY el e@&BﬁPE"dS@P&@% §HEtiRR cdBete \ALFaRERC ($hendmage

installation deteteimktimstadlanibnkO on thet varnems dft the abad suspensigeous
to fit on thegapigader a device to prevent collisions with other containers
or the walls of the warehouse. This can be in the formof a |aser,

ul trasound sensor or a video canera. 15 For the sanme purpose,
anti-ranmd ng TeeRLSYentcAperationabe disruptionst ©f h&hgpriveger ; detﬁ!%é-?ncan
be in the formnoéat1dﬂmahsbutaersxaMpxunaw&gtbohhgaetprtn&mnamhraEOcghaaa or

stack a vessek ytﬁ&ymaecdcu;,g% ely aé Q. crapndégg Wiy che 'fix:.figmcﬁgl | ed

via a cent I‘a gggt er I I‘S oSl t1 one ove,th Sse

grasped. Bef ot‘"@"“?ﬁe peEi o’fnﬁ"r?&lﬁ&h sb%pénﬁet}ﬁsﬂgm%egﬁwecebr@& §5‘Py
adj ust ed -usi ngpreaddr.nevpysiwhichi rthedeingtallphdor cdna bhecktasded whdt her
t he | oadyguspeasigstedrVvi ce is al so perpendicularly under the crab. 25

This is done ?g ag a'i%a d%{x@aﬂ{j%ﬂst he, ;b °%a§=,th%“%egd%ﬁr getde% 5 Qg the

spreader and {ransm-t ation Once
rough positi oRFRYeRLs %J&Sé?@s vieh I‘Eﬁlfrs@ﬁéﬁﬁ’-‘%ﬁ? davi e \Mat]PrsoP vm"‘f"ﬁout

new vessel s bwanghouse. This can be in the form of a laser, ultrasound
sensor or a video camera.
15 For the same purpose, anti-ramming devices c¢an also be
attached to the spreader; they ¢an be in the form of rubber
buffers or sprung rollers or whoels.

To grasp Or Stack a vessel absolutely accurately, the crab,
20 which is controlled via a c¢entral computer, is first
positioned abovae the vessel to be grasped. Before the corners
of the load suspension device are precisely adjusted using the
fine positioning device, there is a check as to whether the
load suspension device is also perpendicularly under the crab.
25 This is done by an installation on the crab capturing a target
mark on the spreader and transmitting its deviation as a
signal to the computer. Once rough positioning is complete,
the load suspension device with or without new vessels being
lifted is lowered using the low-swing cable shaft to around 50
30 cm distance over the vessels to be captured. 'the now
' problematic positioning of the load suspension device in the
x/y direction and its twisting is effected by the fine
positioning device directly on the lcad suspension device.
Fine positioning can be carried out by a locking cylinder
3s which moves the two surfaces of the fine positioning device of
the load suspension device against each other in the X/y
direction and direction of twist. during which signals to
adjust the fine positioning are given by the computer on the
basis of the signals cbtalned via image detectionm.
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RBCEIVBD 86/15 'l 5'1 1955 T, 53306
lifted 1s | owes s Taﬁ@gga il B RATER PAGS a¥olnd 20
di stance ov 3""(Eﬁ’e ve§§@ﬂsssatb(swbe capt ur ed. The now pro%] 56r16a§12t§
posi tioning of the |load suspension device in the x/y direction afR#Stisss Mar 21
twsting is effected by the fine positioning device directly on the
| oad suspension device. Fine positioning can be carried out by a | ocking
cylinder 35 whi ch noves the two surfaces of the fine positioning device
of the | ocad usmbstanniddvelenamtaioltthearivenition isnalgbethAy Hydestlim
and direct! OgyQakik3! axguEi Eed Rirf iy Q?ﬁll.ﬁst&z&gj#ﬁt he ChBgaPeahsion N9

are given by econ}gter ami em& otalne%alme
detection. <R Rfhs gh?‘\’%ﬂ B e SBELNILNG h OF) FREFECEANF s Thes Y HPardhlic
cylinders areasuthtt®dway téde ¢ablpsevanth timt lohd caldpensdnsi clewiae bfrom
altered by ex\ARGIAQ. O uystdREid 140RCEY! LRABS HikrRa chliEhedciBYedEnad O

prevent the sdspensi on rom,sw n nders_can
be fitted on £H’fe Bas| E“Eﬂﬁ%ef orcqu%"-eﬁui‘ﬁﬂ%‘é %rerdrdﬂ"&e&%%‘ﬂ:ﬂﬁ’é? #ive
adj ust nent | adsdnsagaegesus. 10 The invention presents the advantage of
allowing for fully automatic and accurate positioning and stacking of

vessel s, preferabjrg contai ners, in which vessel positi detec '

on Ls
accur at & and 7, oD PrRINLS, cthe | adyantage f Pfe tlpgne"lc?ronk‘t‘}ujey
| oad suspens lamnodauceamdl GEdgurmte pagilniohing m.mq:mww vhaesels,

invention is Ehéhﬂ E&hegmeﬁpowbhfcf{em@@laﬂssftﬂm &égék’i@fon Ige
figures illuStrate; 8 n&om a’t"ﬁr‘}o nstallailonf ont ners,
front view FRgeusate Pﬂgfltl ﬁ?hb"’? EiB8TRer €75 %
Fig. 3 Capositionedalkonattihem .tmnq)rwmﬂnsstmneadke;mmlclumkin’s ﬂ‘b hnghly
Anti -ramm ngpdevwige1pn spreader

Below the invention is explained using one possible version
and eight fiquves. 7The fiqures illustrate:

20 Fig. 1 positioning installation for containers, froant view
FPig. 2 Positioning installation for containers, side view
rig. 23 Capture installation to prevent spreader collisions
Fig. 4 Antli-ramming device on spreader
Fig. 5 Load swing detection system between crab and

- 25 spreader
Pig. 6 Telescopic installation for cameras
Fig. 7 Flexible suspension for camera on side of spreader
Fig. 8 Tilted wmirror with f£lexibly attached camera on
apreader
30 Fig. 9 Positioning installation for container with

hydraulic c¢ylinders to prevent swing.

Figure 1 shows a front view of the instazllation per the
Invention for the accurate positioning aund stacking of
35 containers 18. DBridge 2, which can be moved along the crane
track support, is on crane track support 1. Crab 5 is fitted
on running wheels 6 on bridge 2, which has a buffer 3.
Lifting mechanism drums 4 lift and@ lower the load suspension

device via lifting mechanism cables 7. The lifting mechanism
' This Sheet Has Been Replac
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- [ RECEIVED G6/15 1%:S5 1
Fig. 5° LoadS Msd%sgséutssm SR TERHT WERPASE r b T ang,g25
spreader Fig. 6 Tel escopl ort"hEf*al | ation for cameras Fi g. 7 ﬁsggl ﬁnr
suspension for canera on side of spreader Fig. 8 Tilted mrror RN 2t
flexibly attached canera on spreader 30 Fig. 9 Posi ti oni ng
i nstallation for cont ai ner with hydraulic cylinders to prevent sw ng.
Figure 1 shows a front view of the installation per the invention for

the accurate caB2gb! 70REHE @] viat %Kid?ﬂzloﬂf roPrers” @A ’Eﬁéscﬂ-& £xdiinerlge

2, which can crane. tr p a trac
support 1. %g,g”% (}lﬁﬁ?eﬂgg'h“r Jithi S %&F% RB"% énr?%l 'éh bznte“ has
a buffer 3. @*Pﬁﬁgimc%rmcmmum z:anpeﬂ ardl lowenmed: m,tthe'aa s on
devi ]E:e vida i fm?gshtsiw.nl So1C Jabees Thangiiey |tg'bml aga}ﬁreshamls?ble trapalgl es 7
are fixedgvia op, T e © e,8ra Bk | 1 0e RNt S
on the deV| ce;%l;afgféha Eotgg% ?fvﬁi %Ehgulsensfjgg%@ e ?;bn {be drqgﬁ. seg and
| owered witho xé’)?@egg 8s ¢ ﬂ%iﬁfl Hg 3FPoftFEIiFS, a
cable trap 9 %he fusefma:enimnqhéem dé nemnrm-.s aDevpC sehbier 1B janda

frame which has bbktdd RecBisnlhal.0 WaddyebRe aad! a%vzc@r Grcaldt asﬁued thkhe
fine pos'“°“'sﬂ8§9§i’ﬁ&§o¥%ﬁ388%’£' Sa%%;%ﬁegé; SPG! Qgh& e 10ROt 4

section ice and D e 05|t|on|ng
device 130 s BuPpgFine RprRi&ioping sdevige 1R is WFF% "p%sF‘W O?P’Fﬂj"(%w ce
12 is connect 46 twdat lthesppredder 1St micaur@elgprendedcst camtesr ef] Ahich a@ach

corner of Whi GhgaoVveefers ! £ 291&::%6“ ! ”zﬁ@ EieJ@Cot | ¢l &l Ade VirDMK OFidell S

vi deo canera 20,0405 W20 VLS BIndlc SPERL "hndilnddIYh WiePTgRIC"

spreader 14. _

15 Once the spreadex hag been lowered, without exc¢essive swing,
by the lifting mechanism drums 4 ¢lose enough to the container
tc be captured, an x/y direction and twist correction is
carried out during which the top section 13 and bottom section
14 of the superfine positioning device mova against each

20 other. The degree of movement is controlled by computer using
the image from the camera 20. Once the position has been
correspondingly set, the twist locks 19 on the spreader 16 are
lowered and locked onto the corners of the container 22.

25 Pigure 2 shows the spreader extended 20b and retracted 20a
with its camera over a container 18. To prevent the Sspreader
colliding with other containers 18 or the warehouse walls,
capture installations 28 can be fitted on the spreader which
send 27 gignals in a control field to a supervisory

0 installation. The capture installations 28 are lasers.
However, surveillance cameras and other suitable installations
such as ultrasound are also possible,

Figure 4 shows the device per the invention in a simplified
33 form with a rubber buffer 2% and a flexibly sprung wheel 30 on
a spreader 16.

Figure 5 shows a system in which the normal working extension
of the spreader is captured. With a capture device 25 fitted
This Sheet Has Been Reﬂla ed
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[ RECEIVED U67/1S_1%:
15 Once th Seomha s ok SR ESAEA . 7oA P HBER PeSECedsilve %gvlsgg the
lifting mechani drurrsg‘iﬂaélséyeste-nough to the container to ﬁ%é

an x/y direction and twi st correction is carried out during

top section 13 and bottom section 14 of the superfine positioning
device nove against each 20 other. The degree of novenent is

controll ed by conputer using the image fromthe canera 20. Once the
position has bee correspondl ng set, the twi st |locks 19 r}the S reader
16 are | over & athe | SE&R(Sont e ViRt iRl sobf 2t F@¥gsht BRAKr 452, XM & g r e
2 shows the smfsxdocecxtazgdtd @k a2fl det raptude@Oandi toassed Rmeftd cver a

cont ai ner 18.compR cakeve%;bhqnaeambncqlsl iWdiedd voi tldcatBetheoapeendsrs 18

or the wareh e [ | LN || at] c f e

Opr eader i ity it 1" Bying * bekPt el M’ phhRotiouliy,
30 ins®Pall a't‘fr*onlwen'ﬂﬁe ordgpttihice cantadaert adfomd Xp %’%reqr-aﬁ'fys x/y
However, suruiiddczdion ognetwist adekinithens soft absle §nstdl buidgns2 suah o

ul trasound arg.dl 38cHETSIdH Enehi BiKiGigt e SO Wnsiigafitnd ce per the invention
inasinplified 35 ormw th a rubber buffer 29 and a flexibly sprung
wheel 30 on a spreader 16. Figure 5 shows a systemin which the nornal
wor ki ng ext erffiaswest ®he Jpr @fider 8i s sbayt uied. simgkifigdcafoEme yaTiewS 25

fitted j0 On ddi@angembnds bbecsfardal 200 & Gaprr@etth@rdont@inefr aorners

reference target mark 26 is captured and passed on to a conputer. Thi s
installation’'s used to locate the spreader 16, noved with little sw ng,
precisely during and following 5 iIts lowering onto the contai ner 18 and

to correct arBigurg @i showsoa positdioningeinsttaldasion fomicahtaigensivyth 2, or
to take accouypta@hrifemeduihderd | NE3POSI 4N NGRidH JULSSer® 7(HNd Basdow in
sinpl Ifl%d forrrgt\é%rskoned on which the lifting mechanism cables (7) are
fitted and via which the correct pretensioning or release of
the cables (7) prevents the swinging of the load suspension
device {(10). To this eond, accordingly, as illustrated in fig.
9, two corresponding cable fixing points are moved necessarily
20 in opposite dircctions. The necagsary adjustment of the
cylinder drive is computer controlled.

\
' ‘This Sheet Has B
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10 AP SHON BT R N, oo B IR Ol et Corrs 22
or t

Figure 9 shows a positi oftfHYy =FITse®l [ at i on contai ners w ydgaa.g{c'ig e 2
n

cylinders (31), via which | evers (32) are 15 pr et ensi oned, o
which the lifting mechanismcables (7) are fitted and via which the
correct pretensioning or release of the cables (7) prevents the sw nging of
the | oad suspension device (10). To this end, accordingly, as illustrated
infig. 9, twa,corresponding cable, fixing points are noved necessarily 20
in opposite iP%cP?o ?%Lrad%?ﬁé“ﬂﬁiessary adj ustnent of the cylinder
drive is conmputer controll ed. Si ngapore Patent Application no. 9500792-8
Applicant: NORLL Cebkhéiradel supisdrt : M/ CHG dgw PididdtdoBark

Page 1 of 1 W,jtte nts in response to theg Exggidi@nee Wikt en Opinion
i ssued on 10 ebrugfgaﬁgSQ on the Exarrinationrﬁ eport . Tﬁg difference

between t fie state 8KCePded ¢t EP 0342655 A2 and the present invention is
that in EP 0342655BA2dge tmfferurate or fine pdditicensrplofiek® containers

is realised by neansseindMdchanish dRNi Ng ge@ss, eagkuridhénsvaliagopear of
the trolley Org eveg ge whol e crane or by tur%gng ﬁﬁﬁﬂg?jbh?ge¥h°|e
' f , lrne 18 an

spreader. These fa can be found at columm I ) 37; olgnn 11
line 54 to colfum RyBNiggaheedi tnhe af oresai d 39ri oFLEF4PIY] RPEYRY 61%55 nt
inventiong especi abiytsipwachanbsm gablached r S sedydtaildclcyhnd®s not nove

the trolley (g ab) DQEJ.&T\!@&:{ Re1YeP dn crape fomzaccusdde @bckére positioning
of the contalners.ET e fTine positioning 1s perfornmed at the spreader

itself. It is donetB¥™fovi ng/ adj usting the means 12, 13, 14 (as shown in
Fig 1) agai nst? eaclfraphter «xabde to achieve a nore accurate position for the

contai ners. A gy e- pesat ivdtiddsieanadAdeunthe@r controlled by varying the
U ow of tHe prily BpFihe iR, 8 BBERSAE| o0 RO0 8 L S et ached.
12 sSuperfine positioning device
13 superfine positlioning device
Top section
14 Superfine positioning device
20 Bottom section
15 Rigid connection between device head
and superfine positioning device
16 Sprecader '
16' Spreader extended
25 17 spreader structure
18 Container
19 Twiat lock
20 Camera
20a Camera on retracted spreader
k1 200 Camera on extended spreader
21 Mirror
22 Container corner
23 TFlexible mounting
24 Telescopic camera installation
3s 25 Installation on ¢rab S for
detection of refevence mark 26

This Sheet Has Been Re
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[ REGEIVED B6/15 14:S6
8 Patent O a.aﬁﬂynbsslggg ey o prieosrB O, oRi PRINTEN A9S8t a®ki ng + S{Iﬁggaogazgl es,

especi ally contal ners, r?eé F®* a crane with a crab (5), ng
headf rane (10) suspended to said crab (5) via ropes and carrying §p$eéﬁé|31

(16); a sensor system (20), carried by said headfrane (10), for position
sensing of a container (18) which is automati cal Iy—pﬁsﬁ‘i’c‘)ﬁéﬂ"a't%Ve't he

put down position w thout swi nging by neans of a co “mm y whi ch
the container 4k@bgi S t0 be putdown, characterizedm @ fine

posi tioni ng above the put down position, it is dete whet hér t'he

spreader (16) is actually vertically underneath the crab (5); and the fine
positioning (Fatemn8 claims s perforned at the spreader (16). 2. Devi ce per
claiml1, characterised by the fact that an image detection installation is

used as tpe sensor stergﬂi_Zoe o detect the position of the container
(18). 3. i‘ce %% @ a Reh a PSR RALS cBOBLIORE 0 o AN hStagking e OF

canera is used as Y?R;Sﬂhﬁagéommrlgora icranal whth an YO swidg ca]EE/Islﬂfp.er
?I?Lng 1 t?hS lchgbéxwéau ik Q%ath5ﬁa%%dtBch?hesﬁb Sﬁhféﬂﬁﬁé%; (20 th
itted on the |oa S | n c a ure 0 e
position of vessel gmezgansiogﬁ ggl%%" Q, 213@ gres) iga p

claims 1 to 3, chatk |@(9(! t‘iﬁéeﬂﬁcﬁh‘é ha?s%FWd @ame(tzd)mis ﬁl tted
on the spteader (16)n« orpomhwmtnmg devipesetlAt l18ast 14pr emcheiror neada( 22)
of the container (diloen8ion &M (B6 SiaMeomphlerd uliRALASLE ditSoRY e

fact that the the automatic operation of the device.

2. Device per claim 1, characterised by the fact that an
15 image detection installation is used as the sensory
system (20} to deteéct the position of the container (18).

3. Device per claim 2, characterised by the f£act that a
video camera is used as the image detection installation
20 (20) .

4. Device per claims 1 to 3, characterised by the fact that
the video camera (20) is fitted on the load suspension
devicce (16) and the optical capture of the position of

25 vessels (23) is possible via a mirror {21).

5. Device per claims 1 to 3, characterised by the fact that
a video camera (20) is fitted on the spreader (16) for
monitoring purposes at least for each corner (22) of the

30 container (18),

6. Device per claims 1 to 3, characterised by the fact that
the camera {20) is fitted to a telescopic devige (24) on
-the spreader (16).
3s 7. Device per claims 1 to 3, characterised by the fact that
the camera (20) is fitted on one side of the spreader

{16).
\
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Devi ¢e per cl aﬁ ?@ N® o1

to 3,90@¥a$2Eet6er i sed by tW
fitted on one side of the spreader (16). Devi ce laims 1 to

3, characterised by the fact that a deV| ce (28 m““u“im ﬁe spr eader
(16) to capture collision hazards. 5 \mm to 3,
characterised by the fact that an |nstallat|on (*25F i & 1 tt%ed "on the crab
(5). to detect atarget 26' ). on the r eader, 6 d a
detection. 10 910. {}'rﬂ%é’%ef‘ A4 ks "'f 0 éggﬁ% etfdtséé é%d%e f#et f ag{l
that the video camera @evice s(28)estibitthedion it BrneagesedLf )235" gapture
Device per clains 1 g¢orBisionanaedyg.sed by the fact that 15
‘anti-collision installations (28, 29) are fitted on the spreader (16). 12.

‘Device per claim1, characterised t he fact that | Lnder 31)

are fitted dn t fe caPPBicy Pero6l faind 1 Qich Fﬁéfa? g §ﬁ§ %7&& a%’

changed by extendi nganrisstaldstioy (386 dpl fhtked qul‘t)he mab HEbvedt dHpShny

swing of the |oad sugpengiger dguiEe 2%3d $40). on the spreader (16) for
deviation daectection.

10 10. Device per claims 1 to 3, characterised by the faqt that
the video camera (20} is flexibly mounted and attached
{23}). '

11. Device per claims 1 to 3, characterised by the fact that
15 anti-collision installations (28, 29) are fitted on the
spreader (16).

12. Device per claim 21, characterised by the fact that
hydraulic cylinders {31) are fitted on the cables (7)
20 such that the cable tension can be changed by extending
or retracting the cylinders (31), thus preventing any

swing of the load suspension device head (10).
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